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The jet of the quasar 3C273 is observed at dierent spetral bands. This jet has a knot struture.
Jet radiation in radio and optial bands are onneted with synhrotron mehanism, while the emission
mehanism produing the X-rays is ontroversial. We suppose that the X-rays observed for two knots
nearest to the quasar an originate from the inverse Compton sattering of external soure radiation on
relativisti eletrons. But in the jet region with onstant low X-ray intensity the inverse Compton sattering
on osmi mirowave bakground photons (IC/CMB) is essential beause the energy density of external
soure dereases. Upon this senario the onstraints on the angle between the jet axis and line sight values
have been obtained. Also, some physial parameters for two nearest knots of the jet of 3C273 have been
estimated.
Introdution
The jet of 3C273 was observed with high resolution by MERLIN [3℄, by the Hubble spae telesope [1℄ and
Chandra [6℄ at the radio, optial and X-ray bands orrespondingly. Through this work H0 = 75 km/s/Mp,
so 1′′ orresponds to 2.37 kp at the distane of 3C273 [1℄.
Jet morphology
In the radio band the jet indiates a 'ooon struture'. The intensity in the jet inreases in the diretion
away from 3C273. In the optial band 10′′-jet is most narrow. Within this jet knots that are loation shoks
our where eletrons are aelerated at relativisti speeds. Shoks an arise by Kelvin-Helmholtz instability
at the boundary between jet matter and ambient. These knots have almost idential brightness and size
0.1′′ − 0.5′′. The rst knot is deteted at the distane 13′′ from the ore. To indiate the knots we used
notation introdued into pratie by Bahall et al. [1℄. The knots A3, In1, In2, Ex1 might not belong to the
jet beause they are not deteted in the radio and X-ray jet images [1℄. In the X-ray band the jet has length
of 8′′. Only two optial knots an be found in it. The remaining jet region has low onstant X-ray intensity
(see Fig.1).
Suggested idea
The possibilities for the origin of the X-rays might be [6, 4℄: 1) synhrotron emission from a seond, more
energeti population of eletron; 2) inverse Compton sattering (IC) of photons external to the jet; 3) IC of
radio-optial synhrotron photons. These theories annot explain why the ratio of X-ray to radio observed
intensities dereases with distane from 3C273. But this fat an be important for study of the jet onditions.
And so, in our work it is mostly ruial.
The most plausible mehanism of X-ray emission is IC. The observed intensity distribution was taken
from work [5℄. It shows that two X-ray intensity peaks orrespond to the nearest to the quasar optial
knots, A1 and B1. Then this intensity dereases to a lower level but it is still detetable until it reahes the
terminating optial knot. While in the optial band the knots have almost idential intensities. Thus, the
idea of explaining the X-ray intensity distribution observed along the jet of 3C273 is the following [2℄. In
dierent jet regions sattering photons have dierent origin. For the nearest to the quasar jet region there is
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Figure 1: Distribution of the X-ray and optial emission along the axis of the jet of 3C273 [5℄.
a heterogeneous radiation eld. While for the remaining jet the homogeneous radiation eld predominates.
In this ase, X-ray emission of the two nearest knots originates from IC of quasar photons. For the remaining
knots X-rays arise from the same sattering of osmi mirowave bakground photons. Thus, the basi term
was formulated (1): {
WES > WCMB, rarc < 16
′′,
WES < WCMB, rarc > 16
′′,
(1)
where WES is the energy density of quasar emission, WCMB is the energy density of osmi mirowave
bakground, rarc is the projet distane from the quasar in arseonds, 16
′′
was taken beause after this
distane from 3C273 the X-ray emission have almost onstant value (see Fig.1).
Using the energy densities, the integral values an be onsidered. The observed intensity deline from
the knot A1 to knot B1 might be due to the fat that the ratio of eletron onentration in these knots
is NA/NB = 2. Eletron onentration in remaining knots does not hange. Taking into aount that the
X-ray intensity an be dened, as:
IX ∝ N
L
4piR2
, (2)
where R is the physial distane from the quasar, and knowing the energy density of the osmi mirowave
bakground WCMB and the ratios of observed intensities at jet knots, IA/IB ≈ 2, IA/IC ≈ 8, hene, the
energy density of quasar emission at the knot A1 was found:
WAES = 8 ·WCMB ·
1
2
.
The distane R from the knot A1 to 3C273 being known, the quasar luminosity L has been obtained
L = 4picR2WAES. It is onsistent with the observed one. Hene, this assumption is believable.
Determination of the jet parameters
Jets enlose the thermal plasma that provides the main ontribution to the jet mass. But due to its low
onentration it annot be deteted diretly. The ollisions between partiles of the thermal plasma an
provoke absorption of the emission. The absorption oeient is
µ ∝
ω2pν
ωc
, (3)
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where ωp =
√
4pine2
m is the the plasma frequeny, n and e are the onentration and the harge of eletrons,
ν is the eetive ollision frequeny.
In this ase the energy density of quasar emission is:
WES =
L
4picr2
sin2 θ exp[−µ
(r − r0)
sin θ
], (4)
where r0 is the projet distane from the quasar to jet begining, r is the projet distane from the quasar, θ
is the the angle between jet axis and line of sight.
If the absorption of the quasar emission in the jet does not exist, then the basi term (1) is true for
θ = 10◦. Taking into aount that the jet eletrons have a Lorenz fator of 103 ÷ 104, only the photons
having the frequeny ω = (109 ÷ 1013)Hz before sattering an fall into the Chandra frequeny range ωCh =
(1017÷ 1019)Hz. The estimates of the lowest temperature and biggest onentration of the thermal eletrons
have been made when the absorption oeient tends to zero. We have obtained values for n ∼ 0.1 m−3
and T > 104 K.
If θ > 10◦, then the basi term (1) is true when there is absorption of quasar emission along the jet. The
absorption oeient should be of the order of 10−23 m−1. Using the (1), (3) the inequality is:
n2
ω2T 3/2 sin θ
> 4 · 10−23
c2
cm6K3/2
.
We found that either n > 10 m−3 for T = (103 ÷ 104) K or n ∼ 1 m−3 for T ∼ 102 K. Using (2) and the
expressions for energy densities of the quasar emission at the knots A1, B1 and C1
WAES =
L
4pica2
sin2 θ,
WBES =
L
4pic(a + b)2
sin2 θ exp[−
µb
sin θ
],
WCES =
L
4pic(a + 2b)2
sin2 θ exp[−
2µb
sin θ
],
(where a is the distane from 3C273 to knot A1, b is the distane from the knot A1 to knot B1 and the
distane between knots B1 and C1(see Fig.1)), the following inequalities were obtained:
sin2 θ > WCMB
4pica2
L
(
IA
IB
NA
NB
),
sin2 θ < WCMB
4pica2
L
(
IB
IA
NA
NB
).
They mean that the energy density of quasar emission appears to predominate at the knot B1, while the en-
ergy density of osmi mirowave bakground appears to predominate at the knot C1. From these inequalities
the onstraint on θ value was found: 18◦ < θ < 37◦.
Conlusions
We have investigated the images of the jet of 3C273 in the dierent spetral bands to determine mehanism
of X-ray emission from this jet. Having supposed, that the X-ray emission from the nearest to the quasar
knots A1 and B1 are produed by inverse Compton sattering (IC) of quasar photons. The X-rays from the jet
region with onstant X-ray intensity are due to the same sattering of osmi mirowave bakground photons.
Assuming this the onentration and temperature of the thermal eletrons in the jet of 3C273 were estimated.
Obtained values are onsistent with theoretial ones for suh objets. Hene, in the suh framework we an
estimate not only the angle between the jet axis and the line of sight, but also the onentration and the
temperature of thermal eletrons in the jet of 3C273. We an perform this by omparing jet images in the
X-ray, optial and radio bands.
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